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^ ^T?-^ 91^ Sf-^^Lol^m (human thrombopoietin, ^l^V 'hTPO' 

i^^^^^ ^S^ltfl (in vivo) ^^s.^^ ^7]^o_^ ^ 

£10 
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^S^M ^^^^ ^fl-*}- Ef-liiol<HlBi -^£^1{A novel 

human thrombopoiet in mutein} 



<i> S. 1^ -$.1*1^ ^^JL^i^iflwlr-g-^ hTPO cDNAl- 

^l^s:]-^ ^^i-ir i^l^V ^o]ji^ 
<2> 1 : -^i^ 1^1 Aj^^l; 2 : A-l<g 2^ ^l^^l; 

<3> N : N-^l^^^l; C : C-^l^^l: 

<4> S ■ 'tl^^i*^ (signal sequence); 

<5> £ 2fe #<g^<^l hTPO -^£^1 -^^^l-l- ol^^B^ pBlueBac4'Hl ^^^1^1^ 

<6> 5. 3^ pCDT ^B\d\] l-«g^ol hTPO -^£^1 cDNA» l-S.^Br>c»^ x-fl^ ^ 

^^Eil- £A]^ ^ojji, 

<7> £ 4^ M-07e ^-fl^L^^ ^^i^^S. ^^flS-^l^i hTPO -B-S^l^l % 

<8> S. 5-8- ^<a^ hTPO# ^^e^tl- i^f-^^S-^E^ ^1- IJ-^^S. 

^S^Mij'n vivo) 2:A>^H M-Bj-^^ ^^l^l, 

<9> £ 6^ 4i«^lAi hTPO 36 /^g/kgS ^^e^^ ^\^^^^- 
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<io> £ 7a5l- £ 7b^ ^■115L<^1A-1 hTPO 10 ^g/kg^ :*1e^tb 

TL 

<ii> £ 8^ hTPO ^ hTPO -^£^1 5L^Br>^ -S-l-^HliE dhfr 

^^tflBl# S-Altb ^^iJl, 



<i2> 3E. 9^ hTPO -B-S^l^ ^ ^^^1^^^ SDS-PAGE# ^^t!" 

(silver staining)t!- M-^^-^fl ^<^1^, 

<i3> ell<?l M : ; 

<i4> efl^ 1 : yfl'y^Aj-^^ ; 

<15> 2 : CM oj^jE^ ; 

<i6> 511^ 3 : ^-11^^^ ; 

<18> 51]^ 5 : Q ^VMel^l ^^ 

<I9> £ 10^ ^"^^ hTPO ^ hTPO -B-£^l# 10 //g/kgS ^^^^ 

<20> 3£ 11^ ^^1^ hTPO ^ hTPO -R-£^lS. SDS-PAGE# ^^tb 

1-^ t!: ^^fl- q-Ef'^ ^o]ji^ 

<2i> eflo] M : ; efl<a 1 : hTPO ; 
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<22> 



^]<^ 2 ■■ 40433 ; 



5^1^ 3 : 40434 ; 



<23> 



e1]o] 4 : 40449 ; 



e)]^ 5 : 40458 



<24> 



12ai2f £ 12b^ ^^1- ^^1^ hTPO (12a)^ 40433 -^£^1 (12b)» 



<25> 



<26> 



efl<?l 2 : ^^e1^ 30 



efl^ 1 : ^1-131 ^ ; 



<27> 



4 : 2^]^}: : 



efl<?l 5 : m^i^l ^^e)^ 3>^1^V ; 



<28> 



6 : 4^1^ ; 



Bll^ 7 : ^-lel^ 4^1^. 




<29> 



S.o]d\]^(hm\an thrombopoietin, o]t} 'hTPO'S '^^^) -H-£^l ^ ^12; IJ-^ 



<30> 



liCf ^/fl§>7fl^ ^ ^Vt^^ -^^^> ^112:^ "J-'S-^S. ^"^^ hTPO ^ ^ 



<^]^-^ ^]-%-^ hTPO -^-£^1^ ^ 
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^ thrombocytopenia)^ l-T^>^fl5.vfl<Hl ^;^fls^|.^ 

m^^^ ^^^]-7ll ^O.^'M] -R-^^Slfe 7}^^ S>]^ ^>^o11 

•Hl^ ^>«oM1^7>^l c>l=^ ^^17> ^rf. 

-B-'ge^l-Tfl A>-g-5]3i o;ic1-. zie^q- o]^ ^dt^ ^m<^1 ^1^^> 
71- -^^5>cf^ ^^]^ o]2]<>\] 6\]o]^ Vl}o]^^^ «>ol5l^ ^s]. t<3fl 

^ 7]^# M-Hflfljl, ZL ^ ^^J-ofl^i ^HlSl^ M 

^:a.5.oloi]Ei(thrombopoietin, o]^} 'TPO'^ ^*><^ S^^l^c-ll, TPO^ 

69-5 



Nature, 369: 565-568 (1994); De savage Nature, 369: 533-568 (1994)). 

TPO -R-^^> # Ml-:a.5LoloflEi(hTP0)^ ^^AA 1994M<^1 ^^S. cDNA 

^Efls <5l^(Lok Nature, 369: 565-568 (1994); De savage ^, 

Nature, 369: 533-568 (1994); Miyazaki ^, Experimental hematol . , 22: 838 
(1994); ^^1^^^7fl ^195/18858^) hTP07> ^^5>^ 7l^# ^JI Si 

^■^o] ^T::f(Murray ^, Exp. Hematol., 26: 207-216 (1998)). 

<:>1^ hTPO^ 7ll>a*>Jix> <a^-i-<^l i^fa^^Ml ^'^slJi 51 

^cll o]^ 37^1 37M «oi-'^-^S ^e^>Jl 

hTPO^ >^flS.vfl<^l'H 3537)]^ o>n] i^AV ^.^^^ ^^^1S.>H ^, 21 

7fl o>tiiii^o^ Aij§:A^<goi 3327flsl <5>Til iL^a-^^ ^-^^^ ^''^^ ^^^S 

^wisi^ hTPo^ #7>A]7i^ a^^^ A^^^^oi 

;^>'y si E 5.5.0] oil El (erythropoietin, EPO)^ 'S"-^^^^ 
hTPOS] q-Bl-ifl^ 151711 o>Dlv^Ai. Ai-gs}.. hTPO^I >^lli£sq ^til, 

^im oV^J^^ -^011 ^].^ ^o.^ ^^^51^ ^il* ^1^^ C-^^ 

-^^^ :^7M ^^^5. ^^€4(Eaton Exp. Hematol., 25:1-7 (1997)). 

ols^tl- hTPO» ^^^17]^ aJ^^fl hTPO^ C-^^ ^ 
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^]^^ yJ-i^-OS-Ai M(Amgen)A>^ hTPOisiC'^Mii'a- 1-151), hTPOm ( 
^ 1-174) -H--E^l5i|- hTP0i63^ N-^^oil tjfl^l^ia-5l-<^l<:]# ^7>a1^ -B-H^l* A3i 

^% ^3). ^o^^ hTPO ^A^O] ^C-Ibt]-^ ^O.^ i4E|-!^i:f(^;()lS-^-^7)] 

95/26746 J: , ^;^fl^5l^7fl 95/25498:£ ) . 

5E ^l^a}(Genetech)^>^ ^-f N-^^<^1 ^7>^ hTPOiss 

cfl^^-'^l^i ^^^1^ ^lSel-5^Jl(^;^]^^^7l] ;^195/18858J:). 7] ?l(Kirin)A>o^ ;g 

^■^ ^l^el-^^t^(-^^1^^^7fl 95/2 19 1951), ZL ^ 

^1 ^lS.;^li-il^^(Zymogenetics)^>(^^]^^^7fl 95/2 1920 Jl. ^;5)1^^^7l] 
;^195/17062:£) ^ ^1t:^€(G. D. Searl )^K^^1^^^7fl ^1 96/23888 Jl ) ^ 

t 

^l^fl ^^^^ ^-a^ hTPO^fl %±.^ -fn^tb 

^^^1) ^J-'^^ ^^^]-^ hTP0i63-PEG2l- ^c>l hTPO ^^«:>fl 

^Elo]i^^^5^^(poiyethyleneglycol, ^]^- 'PEG'S, ^^i^)^ -^7]-^H -B-£^ll- 
^oli:f(^;{11^^^7fl 95/26746 J: ). 
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^B-S. '^^^i ;^-le> ^ ^^(folding)S] ^^S. ^^«]-^ 

f-o] v+Ef^ ^ ojq-. PEG7> hTPO ^€<^1 ^7>^ nfl ti]^^ ^7l-S)^] ^ 

a IJ-'S-^.^^ hTPO<^] '^ifll- hTPO^ #7>Al?li 

*^l5l^V oj-igo.^A^ hTPO# "a-S*>^ cDNA'^l 9X^ 'S7l# 

olA]^ o.^*^ C-^^<^1 1747fl o>nlv^Ai.o.^ ^^i^ hTPO<Hl N-<^^^ ^^1" 

t}^ o]^ :£<asH 1-^^<^1 #7>^ hTPO -H-s^l-i- ^ls^}:a^> *l-^cf(^;^l^^-§-7fl 

96/25498^). 

hTPO# ^^^>^1 ^Jl hTPO^fl 

^/o/. C/fe/z/. , 273:256-261 (1998)). 

^1-71 oil -i^tl- ^^1 ^^^o] ^^^^ hTPO -B-IE^ll- cx^ei 7} 

^] 711 ^>S-^M- -2.^ ^-id^iicf ^S^M l-^^ol *J=^i-^ hTPO -H- 
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^ ^iholl N-<?^^^ ^il]2|-7> ^Cf. 

^Bfl^o) o>;^J>yji)- ^tiloi] ^^*V 7]^^ ^1-^ ^^S. ^At^. ^^1 

^31-^^ ^ ^^^<H1 "^^^ ^t^( Jenkins y\fe^wre 

Biotechnologjcal . , 14:975 - 981 (1996); Liu ^, ^c/^. TIBTECH. , 10:114 - 120 
(1992)). 

ZL <^1S.'«1 ^E^s)]^ ^^Xhuman interferon- r )M- ^ 

^-^^(glucose transport protein)^! N-^t5fl ■^^7> o>r^::5^2l-^ 

^>^^ofl ^1^1^ ^^^^^^-(Sareneva ^. Biochemical J. 

303:831 - 840 (1994); Asano FEBS, 324:258 - 261 (1993)). 

;H1^^^7)1 ;^l96-25498^; J. Biol. Chem. . 273:256-261 ( 1998 ) ) 1- >H 
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^ ^'■^isr}^!:!-. Trfsl-A^ ^dfl7> ^7}S. ^^J^^S.^ ^^^^ ^^^o] 

7> i=f«a=^f7]l ;HlS^r>o^ ^^^^ ^ 164«i ofDli^A]. 

<?! ol-s.7lvi# of^al-El-^ o.^ hTPO -B-S^l; 193«1 oj-r.] i^A}.«^l 

o>>;5i}-2^-^ o.^ ^1^^ hTPO -^S.^]; 157^ S-^m ^ 164^ '^\^7]\i-^ 
s^s^^j^S. ^l^t!- hTPO ^ 108^ 117^ ^l-^jji-i ^ 164BJ o>S7i 

Vi* c>>,s}-sf^o.^ ^l^t!" hTPO -R-£^l7> ^^7ll£ 7l^o^ cf^ hTPO -B-S. 

hTPO<^l ti]^ 5^1- Til ^^J-^ ^5^1xfl ^S^d^^* M- 

^ ^S^M i/n v/vo)^]^^ ^S^i^^^o] ^o^^ hTPO Je.^- 

^^1^^^, ^ ^^^^ ^<?1^ hTPO ol.nli^A> A-l<g ^ ^^jo^ o>n]i^A}- 

^ of^^sf-sf^ o>Dli^Ai._os ^ifll- ^SMM (j'n vivo) 

^ >a-7l hTPO -H-^^Vl: 
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^ ^^7.}^ ^^tl- ^^'^] ^'U^ ^-^ ^1 ^'E-ls 

hTPO -^£^11- hTPO -H-S^l^ ^l^tb^. 

^ ^<S^ hTPO <il-T='lii^ ^i^i ^ ^^]^ <^}^]b^^-ir <=>l-i3rl-e)- 

^ ol-Til i^AV o.^ ^IS^V'^ "^^^ Sl<^^^o^S.^ ^S^M {in vivo) ^^i^ 

hTPO ^l^t!-^-. 

7fl^^^l-7l hTPO ^«-^^^^^^-¥-^7l- N-^ifl2l j£<y -^^oi o>^jx).e)- 

<i>Dlic>a:# ^^7\ *>i4 S'a^ -^^s^ ^^-^ hTPO -^S^IS 

^ ^-^^^ hTP0<^1 ^ifl7> ^>q- oi>^ ^7>^ hTPO -B-H^l 

# ^]S^l-7l ^sl-o^ ^a^^ ^^5:^ ^a^^-s- (overlap PCR; Cheng ^, PNAS, 
91:5695 (1994))<^1 ^^^^] l"^^*^!^ (site-specific mutagenesis)^ <^l-g- 

^>c^ ^<?^^^ hTPO^l o>c]i:.AVol ^]:@.^ hTPO -^£^1^ -B-^^V* ^els^V^cf 

(iE. 1 %3^). 
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[it 1] 





a" 


<^ 1*1 -ET 






9Q-N 


Q 
O 


O uv/1Vj1 uvjIvjI ILrt^CU lUluvr *j 




A 


S'-APAf^ (XAAf APPAP Af^PTP-^' 


40430 


OV/ It 




S'-TJnOTT PPiTTT TAAAP TPTPP Af^-*^ ' 


30-C 


6 


5'-CTGCA GACTT TAAAP f^GAAP PPAG-*?' 


40431 


31-N 


7 


5'-AGAGG GTGGA ATTCC CTACA AGCA-3' 


31-C 


8 


5'-TGCTT GTAGG GAATT CCACC CTa-3' 


40432 


32-N 


9 


5 • -GGGCC CGGTT GACGC AGA-3 ' 


32-C 


10 


5'-TCTGC GTCAA CCGGG CCC-3' 


40433 


33-N 


11 


5 ' -GGACT AGAGA CGTGT TGCTG GGGAC-3 ' 


33-C 


12 


5'-GTCCC CAGCA ACACG TCTCT AGTCC-3' 


40434 


34-N 


13 


5 • -GAAGC CCAGA TCCGT TAGTT CTGGC-3 ' 


34-C 


14 


5 • -GCCAG AACTA ACGGA TCTGG GCTTC-3 ' 


40458 


58-N 


15 


5'-AGCTG TGGTG TTTGG GGCCC GC-3' 


58-C 


16 


5 ' -GCGGG CCCCA AACAC CACAG CT-3 ' 


33-N 


11 


5' -GGACT AGAGA CGTGT TGCTG GGGAC-3' 


33-C 


12 


5 ' -GTCCC CAGCA ACACG TCTCT AGTCC-3 ' 


40459 


59-N 


17 


5'-CTAGA GAGGT GCTGT TGACA GCTGT G-3' 


59-C 


18 


5' -CACAG CTGTC AACAG CAGCA CCTCT 
CTAG-3 • 


40460 


60-N 


19 


5'-GGTGG GTGGG GTCCG GTTGA CGCAG AGG-3' 


60-C 


20 


5' -CCTCT GCGTC AACCG GACCC CACCC ACC-3' 


33-N 


11 


5 • -GGACT AGAGA CGTGT TGCTG GGGAC-3 ' 


33-C 


12 


5 ' -GTCCC CAGCA ACACG TCTCT AGTCC-3 ' 


40461 


61-N 


21 


5'-TCTGC TGG(K^ GAAGC GTTGG TGGGT GG-3' 


61-C 


22 


5' -CCACC CACCA ACGCT TCCCC CAGCA GA-3' 


33-N 


11 


5 ' -GGACT AGAGA CGTGT TGCTG GGGAC-3 ' 


33-C 


12 


5 '-GTCCC CAGCA ACACG TCTCT AGTCC-3' 


40462 


62-N 


23 


5'-CAGTG TGAGG GTTAG ATTGG TTCTG CTG-3' 


62-C 


24 


5 ' -CAGCA GAACC AATCT AACCC TCACA CTG-3 ' 


40463 


63-N 


25 


5'-CAGTG TGAGG TTTAG AGAGG TT-3' 


63-C 


26 


5 ' -AACCT aCTA AACCT CACAC TG-3 ' 


33-N 


11 


5 • -GGACT AGAGA CGTGT TGCTG GGGAC-3 ' 




33-C 


12 


5 '-GTCCC CAGCA ACACG TCTCT AGTCC-3' 
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SL^^ PCR (overlap PCR)^, ^^l^^S hTPO cDNA -^^t]-?} oi 
^ ^^1^ pBlue404 (t:flt!:^^ ^1 97-7512^)1- ^^^S. t}jL, 

hTPO ^i-^^s:]-^ "^7] ^i^i^ i^«r>^ 19] ^^JL ^m^]^^o] 

^1, SE^ M-H^l C-^l^^l^if hTPO C-^^ ^^>^^1- 

-n-^^l-» ^71 ^t}c^, ^7] ^ ittl^ PCR ^^4: ^^^S. ^>J1 ^ i ^ 

2^1 ^ElJl ^#El]^El-o]:^§ Al^^lS ^Vol PCR^ ^^§].o|iij. 

olE^*}- az)-;^o.5. 1078 hp^ €<^1 •371^^1 a^^l-^ ^<^121 
hTPO -^£^1 cDNA# 1 ^2:). 

^^}^ hTPO -^S.^ cDNA-i- ^1 «^l-§-*> 

^^l^^S ^^1^1 ol-^^iE^ pBlueBac42f z^- hTPO -R-S^fl -^^^>1- ^ItbJL^t 

69-13 



BgJU ^ Ecdtil^S. ^^^JL T4 DNA A^]A^]^{TA DNA ligase)^ <i^^*H 

A hTPO ^^A% ^%^\^ 2 ^S). 

^1-7] oil :i ^^l^^iBjxflo^ hTPO 

108 

^. ^ hTPO -^£^1 40430^1 ofDli^A}. a^<^^ [Asn ] hTPO S. 

[a 21 

hTPO -^£^1 cDNAl- i^s:]-^ <^l-i-^El ^ ^j^^-^ o>DliiAl- a^I^z)- Al«g 
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^71 ^o] 


pBlue29 


^117 

R N 


AGG ^ AAC 


pBlueSO 


108 108 
1 — ► N 


CTT ^ AAT 


pBlueSl 


^146„147 ^146 147 

G G G N 


GGAGGG ^ GGGAAT 


pBlue32 


153 153 

R N 


AGG AAC 


pBlue33 


164 165 164 165 

R T N T 


AGAACC -> AACACG 


pBlue34 


193^194 193 194 

T G N G 


ACTGGT ^ AACGGA 


pBiue58 


r^l57 ^157 

P ^ N 

164„165 „164„165 

R T ^ N T 


CCC ^ AAC 
AGAACC ^ AACACG 


pBlue59 


^162 ^164 162 ^164 

R .R N .S 


CCC, AGA ^ AAC, AGC 


pBlueGO 


^153 ^ 155 153 155 

R ,A ^ N ,T 

164^165 „ 164^165 

R T -* N T 


AGG, GCC AAC, ACC 
AGAACC ^ AACACG 


pBlueGl 


„159 ,161 ^,159 „161 

T ,V ^ N ,S 

164 165 „1&4 165 

R T N T 


ACA, GTC AAC, TCC 
AGAACC AACACG 


pBlue62 


„166 , 168 ^166 168 

S .V ^ N .T 


TCT, GTC ^ AAT, ACC 


pBIue63 


^164^165 164 165 

R T ^ N T 


AGAACC ^ AACACG 
GTC -> AAC 



^^l^^^S hTPO^ cDNA-1- ^^1^ pCDNAS.l ^B\d\] ^<^^c^ 

pCDT ^Bl^l- ^7]^ hTPO -B-S^l -^^^># i^^>^ pBlue29, pBlueSO, 

pBlueSl, pBlue32, pBlueSS, pBlue34, pBlue58. pBlue59, pBlueSO, pBlueSl, 
pBlue62, pBlue63# ^ItbJLdL Nhel ^ EcdRl^S. ^^ ^^^}J1 T4 DNA e1-ol7l)o] 
^S. ^^srl-o^ 2^- hTPO -^£^1 -B-^^># 5L^^>^ 
3 ^ S 3 



IS. 31 
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hTPO cDNA* i^3r>^ ^#^^5. ^^^^El ^ <^Hi^A]. a-^^oi)- 









p4U4^y 


117 117 

R ^ N 


Ann AAP 


p40430 


108 106 

L ^ N 


CTT ^ AAT 


p40431 


^146^147 _146 147 

G G ^ G N 


GGAGGG ^ GGGAAT 


p40432 


^153 ^,153 

R ^ N 


AGG AAC 


p40433 


„ 164^165 „164_165 

R T N T 


AGAACC AACACG 


p40434 


„193„194 193 194 

T G N G 


ACTGGT ^ AACGGA 


D40435 


D40429 + D40431 




D40436 


D40429 + D40433 




D40437 


D40430 + D40431 




D40438 


D40430 + D40433 






D404»3l t D40433 




D40446 


D40429 + D40431 + d40433 




D40447 


D40430 + D40431 + d40433 




D40449 


D40429 + D40430 + d40433 




p40458 


„157 157 

P ^ N 

^164^165 ^164 165 
R T ^ N T 


CCC ^ AAC 
AGAACC AACACG 


p40459 


^162 ^164 162 164 

R ,R N .S 


CCC, AGA AAC, AGC 


p40460 


^1S3 155 „153 155 

R .A N ,T 

„ 164^165 ,,164_165 

R T N T 


AGG. GCC -> AAC, ACC 
AGAACC -> AACACG 


p40461 


^159 ,161 ^159 „161 

T ,V ^ N ,S 

^164^165 164 165 

R T N T 


ACA, GTC ^ AAC, TCC 
AGAACC AACACG 


p40462 


^166 , 168 ^166 168 

S .V -> N .T 


TCT, GTC AAT, ACC 


p40463 




AGAACC ^ AACACG 
GTC ^ AAC 



l-<a^<^l hTPO -B-^^>^ *§7l A^^^ o]^^ ^ oj^z^. 
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i-'H 11^ 12^ '§71^-1^^ 7>^i^ ^i^^Hi 

A Si'^^ hTPO -^£^1 ^^^iB^ p40433oll hTPO -B-^^^l^ 30^ 

PCR "^71 Ai<g^ ^£ ^^1^, -^S. ^mn]^ ^l^A] 

^^^^^ p40433^ ^4- #^^<='l7l- £.<y5]^, 
^91^ hTPO^ '§7lA-l^ GAACCT7> ACACGTS «>fl7ll s^c^ ^ItlrJL^ /4//in^ ^^-^z 
^^-^-^l- ^S^^^VtII ^•el-'^i p40433# A/ms. ^■^^]^ 

hTPO cDNAl- i^^l-^ ol-g-3->o^ hTPO a^s. cf^ ^ 7fl 

^^12^ z^- hTPO -B-:£^l -^^^1-1- iE^e>^ -^^^-fli ^ 
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-^^^ oi-Dii^Ai-oi ^1^^ hTPO -H-:£^l -^^^>» 5L^*>^ ^^^lEll- •a^cf. 
^ P404291- ^*l]t!-iL^ Miel ^ ^spM I 

117 117 

Arg -^Asn ^ ^Hi^^i ^1^-t-^7> if-^ DNA ^sl*>jl, ^^^b1 p40431 

147 147 

Mr ^]^S.±L BsjMl ^ Bsij36l^ ^^s^H Gly ^Asn ^ o>D]i^<:l- ^]^^^7} 

DNA ^altl- ^-i- pCDT ^lEll- ^5/*!I^ ^5ii36I-^^ o]^ 

^ ^^^1^1 o.^>«) Arg"^-^Asn"H Gly"^^Asn"^-e1 ^ o}nli^A}. -^^7> S^^^ 

P404351- ^^cf. o]fif «j-igo.5. p40436 vflx] 

p4043952|- p40446 i^^l p404491- ;^lSs->^c}(5 3 

^M'Hl^H ^12:^ ol-g-B-fc^ hTPO ^^*>^ ^l->^-fl5L ^ 

^^l^^s. ^^^^1* fili^Bi-^ <>1-S-*M -i-l-^i CHO/K-1 

oil ^^^^^155^ z^-z^-o^ hTPO -B-S^ll- ^^*>^ -^#>H15L ^^^^^11- A^^}"^ 

^^y] ^-fli^# ^^^'^ CHO K-l/p40429, CHO K- 

l/p40430, CHO K-l/p40431, CHO K-l/p40432 ^^S. ^^^}Jl o] ^ CHO K-l/p40433 
% ^^l7lii-7l^<y (Korean Collection for Type Cultures, KCTC)o]l 

1998^^ 6-a IT^AAS. 7lEJ-^l-^T4(^^«lJ: : KCTC 0495BP). 
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CHO K-l/p40433# «fl'y=*l-<^ hTPO -^£^1^ 30^ <^Mi^^ 

164 

^i'i^fl^i 164 o>^7l\io] o>>i;s|.B:).^ o.^ ^]^^ l-el^El:E. [Asn ] hTPO o]^-. 

^7] CHO K-l/p40434l- wfl<y=*><^ hTPO «i 30^1 o>Dli^Ai- 

193 

^i'M'^l^-l 193 «i Eeflo_ij£ol o].^s}-B)-:5lo.^ ^1^=1 l-E^^gE^JB [Asn ] hTPO o]^. 

^7] CHO K-l/p40449§ Mfl'y=*><^ hTPO 'i 30^] o>n]i^A]. 

'Hl'^l^i 108«i 117^ C)].s.7lvi^ 164a] o). 5.7] 1^0] oVi^j-e}-:?! o.^ ^] 

l-sl3gEl= [Asn , Asn , Asn ] hTPO ^jcf. 
^1-7] CHO K-l/p40458# Mll*y=*><^ hTPO 30^^ oVnli^A]- 

157 164 

[Asn , Asn ] hTPO 

^1-71 ^#^fli<HlAi hTPO -R-i^ll-^ o]^6\] xx:^E} 40429 vfl;^] 
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40439 , 40446 . 40447 . 40449 . 40458 ^^1 40463^S ^^^>31 '=>]9^ 

vitro) ^^\^\7] Tl^^^lli^^ A]^^^ A]^^^ 

n. 40429 , 40430 . 40432 , 40433 . 40434 . 40437 , 40438 . 40439 -^-S-^l 

■^^1 ^91^ hTPO "-m^^ ^^7\ ^>u|- £<^J^ ^ 

7ll7> z|-z^- ^--^^o] ^7\-^ ^-i-s)- -2.¥ M"^^ 

2:). 

'S-^l hTPO -^£^11- si ^:^n^{in vivo) ^31-^^^ SaH>71 ^*>oi, 

^^t]- hTPOl- 2l^>^<^^tf. ^<=>i^^^€^ ^fl€# ^'^l*!-*^ ^2:^ 

^ 14i^=T^l- ^^jtl: ifl-^^^ -R-i^^l^l-^ ^9!^ hTPO J^T^ m^i^ '^J^^ 

Jl3i)-7> ^i^]-^ ^AS. 40433 -B-S^l, 40434 -^£.^1, 40449 -^£.^1 , 

40458 -a-S^l^ ^ S.21-7]- ^o^^ hTPOfi}- -B-A>5>7li4 -f^^^tb ^-^S M-E^-ii^Jcf 
6, £ 7a ^ £ 7b %3i). 

^1-71 ^^^2)- hTPO^ S"?^^ ^ifl==r7> ^-i-^^ ^7>^1-^ ^ 

o] ofqsf £<a5l^ ^^Sf :a:;^l7]- ^i-g-^ <t ^ $icf. ^, hTPO^l <=1 

^7l-3r>7l ^5fl7> hTPO^ 3327fl o>d1v^a]. /<\<^ ^ ^^^^^1, <5]#tfl^ 164 
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^•S] 40433 -R-iE^lSl ;g-f 3-4 'a ol ;§aif^ 

:^«-E-l 2<^^ ^o^^ hTPO -a.i=f l-^^^l ^711 -y-^i-^AS ^rt^ ^^f^ 

^1^/^11 -^^S -a-§-*>7ll A>-g-^ ^^^<^1 ^^Sl^ju^-. 40433 -B-£^l^ 

^jl^l^ :f.o^^ 5<a^oil ^<g^ hTPO 34% ol-^" ^^i^l 14 

# :a.5i-^i^. ^^l^i-^s^ ^'S^*^! M-^^^ 80% <^1^>-^s. #7>^ 

Aj^]vfl 3:^l-*>7l ^*>oi, ^J-7lo1lA-l ^l^]-^ hTPO ^£^1 -B-^^>* i^l-*}^ 

dhfr ^^^^^Bil- ;«ll^*Vo^ hTPO fe^>^ ^1^*> 

^7^]^^S., dhfr -B-^^V^- i^s:>^ a]E-] pSV2-dhfr^ PvuII-SphI ^^ofl 
BamHI (1 inker )# 1:<^-H dhfr -^^^># ^-B-^ 1710 bp ^. o] 

1- pCDT<Hl ^^a^^l-o^ ^•a^ hTPO -fi-€^>» 3Lf-*>^ dhfr f^^^^^B^tl pDCT» 

^]^^ ^ ^'^sl hTPO -B-S^l -fr^^>» pDCToil 
hTPO -n-^^> ^"U^}^, hTPO ■^^^] -rr^^}^ 5E.^^>^ dhfr ^-^^^^iB^ 

pD40433, pD40434, pD40449, pD40458^ ^l^tb^- (S. 8 #2:). 

AV7]s]- ^o] ^]^^ hTPO -B-£^l -a-^7>l- S^tl: dhfr ^^^^b]^ 

^c]] ^^^^^ ^, Tjlcfl Bflojofl o^«fl >a-7l ^fli^^ <§>^^1 ^^Tfl 
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^cf. ^nf ^oMl*>7fl ^ "^l* *#>H15L CHO/dhfr(-)ofl ^^^^a]^ 

^. ^1-71 ^o] uy^ Afls.^ >^-fli^* CHO dhfr-/pD40433. CHO 

dhfr-/pD40434, CHO dhfr-/pD40449, CHO clhfr-/pD40458 ojef tg^^arVji ^ CHO 
dhfr-/pD40434, CHO dhfr-/pD40449, CHO dhf r-/pD40458 . # ^^l^li^-yj^o] ^:^7]- 
^^(Korean Collection for Type Cultures, KCTO-^l 1999\£ 6€ 8^^>^ 7l^*>S 
^ (t^^^:^ : KCTC 0630BP, KCTC 0631BP, KCTC 0632BP). ""^"^^^ 
hTPO -H-S^ll-* i^^l-^ dhfr «)E-lS!]- n ^^^^ ^fl^E^S 

^ A>-g-^>o^ ^^11- ^ 9X^. ^^7] hTPO X%^*>^ dhfr ^^^^^ 

^^^^^ ^fl5L^S-^El hTPO ^^]^7] ^n^^ T^^^^ 

c>S.ZLefl3qi- o]^-^ ^ ^^cfl. ^ ^^oil^ife CM oj^ii^ J^l^^fls]- 

-^l^^^^^l^^ElE A}.-g-s->c^ :^^M^t]. (3^ 9 ^^). 

^7] :^^^]^ hTPO A^^lufl ^^i-^ S,^}^7] , ^ 

7]^]>^^ 91^^ ^ ^^]^ hTPO -R-£^l€-^ ^ 

1- ^ -f-o^<aS-^Bl 10<^^77}^] ^o^^ hTPO^fl Hl^ 40433 -a-S 

77%, 40434 -^£^1^ 91%, 40449 -^H^l^ 26%, 40458 -^£^1^ 79% ^ ^7} 

hTPO ^ hTPO -B-£^fl«^l cfl^ SDS-PAGE ^ 1"^ ^ 3^]- ^ i:]- . ZL ^^s]- 
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^ifl7> I7ll £<a^ 40433, 40434 ^^^]7} ^<^^ hTPO^] ^^f^'^l ^7}^ ^ 

^ ^91^ ^ 9X9X^, ^}^y}^]S. ^^7} 2?^, 371] £<a^ 40458 , 40449 -R-S 

SEtb hTPO^f hTPO # 40433^ ^^e)^ ^, 

tt)^ ^^*y=^># ^#^^^^-1 hTPO ^7>o>^^l- 
n hTPO -^S^ltl 40433<5l hTPO<^l ^Htl- t!: 

^^^Jol ^7>^ ^0.5. ul.E^-^^:^-(s. 12 nj-Hl-^i ^4fl lE-^-^l ^«}- 9}^^^^ ^ 

7}7} hTPO -B-S^lSl ^S^]xJi\ ^7H1 7lc:>^^c1-J7 ^ ^ ojt^ 

^ ^^^1 hTPO -B-:£^l7> ^is-g- ^Ml^ <^l-g-sl7] ^efl^i^ ^^1^^ 
^^1^ «<}-'^<^l s^^<^ 5:Z-5.o^, n ^>^i ^*h^o.s. s^-g-s)^ ^ 

^l(carrier). forming agent), (diluent) 

^^l^^S #, 91^ ^^E^di -8-^, -§-^, ^j-^a:^ 

0.01-1000 //g/kg/'^S. ^<^t]:i=f. 

■& hTPO T=f*y=f}- ^tl- ^^^^ 
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(thrombocytopeina)*^! >^>-§-^ ^ Si^. 

^11- ^J--^}^ -S-^<^1 #^<5l^<^1 ^ 

^-g-^<^€ ^ SI^ IL-3, MCSF, XF. EPO -f-^ ^^^^ A>ols.^> 

(hematopoietic cy t ok i ne ) €■ 3|- ig-g- ^<5^^ ^ $X^. 

<^Alc^l 1> PCR<»fl hTPO -B-£^l# cDNA^ 

n zl-zl-^ a 13)- ^O] TgT^^I-^tq-. 

hTPO -R-^^>1- ^^^1^17] ^t!r O-S.^ hTPO cDNA7> 5;^^ ^ 

xjo] oi:^rfiBl pBlue404 (cfltl:^^ ^1 97-7512:^)l- >^>-§-3r>5aT4. 

^^1^1 ol-^^El pBlue404 50 ng^ ^^^S. ^JL, hTPO -^€^> ^5: 

Ai<iS) <g7l Al<i^ i^*>^ Ait 12] ^^JL :^^5fl^El-olcsq. .^Vj] l-ci^o] «- 

^1- JLW^ Tf€-efl-2-El-ol:c ^ ^ oVEl^jl^ #21 JL -^efliLBl-o]c 

69-24 



pmolo] £)£S. ir.oi c^^^ ^ofl 4 ^6\] Pfu( Pyrococcus furiosus) ^^Jl4i 
(2.5 u/uA; Stratagene^l-, Cat. No. 600153) 1 (d^ Jf7>^>o^ 100 uZ ^^S. 

PGR H]:-§-^ ^^^1^1^. PCR^ l^V ; 94*0 90^. ; 94*C 40^. a] 

^^1 ; 55t: 1^, o]-§- ; 72TC 2^ 3zf^# 352] «]-^^H ^^^m 

i:'l-?]:7]-^l^ hTPO C-^^^ ^^>^^«(open reading frame. ORF) ^ 

-^Hfol= 19] C-Al«v^l)i- AlHv^l^ A>-§-§>o>^ PCR# ^«5*>^ 

^7lfil- o,^ z^-z^- hTPO Ai^Ai^ (signal sequence)* it 

^ -^-^'^I'H C-^^l-^7>xl oj] ^^^r]-^ -e-^^f ^S^c^-. 

2]- PGR >L>1-^ 1% o\7\s.^^ ^ ^71*^-^* 37ls^ DNA 

1- ^£^^5. ^c^^ nCQIAEX n) 7lS(QiagenA>, Gat. No. 20021)# o] 

^1-71 PGR l-<a^ol Ai^^ -tl^^il* i^^>^ 3327)] 

^ o>Div^A]..fi. o^j:^>^ ^^t!- ^o]s] hTPO cDNA -R-^;^!-* ^7] ^^flA^, :^ pcR 
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S. >«->-g-^^i 100 fd ^^S. PCR^ ^^^l^cf. PCR^ 1^1- ; 94»c 90^, 

; 941c 40^, A]^^] ; 58t: 1^, jLi tivo. . 72t: 2^ 35 

S\ ^^'^l^ cf^ JL^ aV-g-^ 72r 5^o.S. ^^^H 

PGR 1% o>7>S.^^ ^ ;^7l<^:^^ ^^^>JL o.^ 

1078 bp 3.7]$] DNA MH:^# 30 ^^V^^^o)] ^^cf. 

^ <5l'S-^ #<a^ol Ai<g^ i^^]-^ hTPO -B-^^># ^]3l^}7] ^ 

m, 58-N, 58-C ^l^*-^] ^, 60-N. 60-C ^l^^^l ^, 61-N. 61-C ^, 63-N, 

63-C ^M^] -^oll slsfl 'Jl-l-cH^ cDNA >^i^<^l cfA] ^c^^o] o.^ 3j|.;^^ 

* ^4^1-5], 33-N, 33-C ^l^^l ^-ir ^}-%-^}<:^ #<a^c>11- <^0-^i:f. 

<^^H1 2> hTPO -B-S^l cDNA« ^-B-^ S-B-^#>Hli ^E|o^ ^ CHO 

(2-1) ol^^^E^Sj 

^^Hl I'^l'M ^l^tl- hTPO -B-£^l -B-^;=^>1- ^^1^^ o]^^Bi<y 

pBlueBac4(Invitrogen^]-, Cat. No. V1995-20)<Hl 

loflA^ §yl*V z]- hTPO -a-S^l^ PGR ^>#ofl ^^/nsf ^coRI ^1*1:J:4^ 

69-26 



1068 bp^ DNA ^Bl*>^t4. pBlueBac4 ^fltFJLi B^JE ^ EccRl^S. 

^7] 2] 2::?i<>ll^i ^^s^>a^ 4771 bp^ DNA 

hTPO -R-S^]^ cDNA PCR -arl-s). o]^tfjEi pBlueBac4» S^^^l^lyl ^^}oc\ o] 
s.^ 4 : -i-Hl^s. ^^*>Jl T4 DNA ^o]p]]o]^(^ba\ ^ Cat . No. 202S)# ^l-g- 
16°C<^l^i 16^1 ^-S-*?]: ^^^l^tq-. o] ti>-g-ofl^ cfl^^ TOPIOF' (Invitrogen^V, 
Cat. No. C3030-03) ^^^] ^^1^ E^ieflol-Ji ^^^^^It^^ cfl^ 

5 ^^^^^11- ^^^>^T=f. ^^^^^1 LB(1£^ lOg S^^, 5g JL£ ^ 

lOg NaCl) «fl^l 50 m«<^l^i 37"CS 18^1^ ^fl^y^t!: ^. ^:^}^ 
Dlt^^^ (Wizard Midiprep) 7l:S.(Promega>^>. Cat. No. A7640)^ ^^^^^ 

hTPO -n-^^Vl- ^^^V^ ^.I^^^bI-I- ^ 

^ pBlue29. pBlueSO, pBlueSl, pBlue32, pBlue33, pBlue34, pBlue58, pBlue59, 
pBlue60, pBlue61. pBlue62. pBlue63«^l ^"^^rV^cfdE. 2 #2:). 

(2-2) 

^"^^ hTPO* 7]^^ pCDNA3.1(Invitrogen>^K Cat. No. 790-20) KpnlA 
EcdRl -f-^<Hl pCDT ol-§-s:>^cf. 

^^l^^^S. pCDT ^B] DNA 5 fig-^ ^Itl-JL^i £coRi:4 A4!?el ^S. 37°C^l^i 3^1 
^ -S-^ ^-5-^1^ 1% <^l-7>^^i ^ ^y]'=^^-dr 4958 bp^ DNA 
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# (2-1)^]^^ :^]^^ ^ hTPO -B-S^ll- 5 ;^g* ^ 

^}o^ ^HltlrJL^ EccRl ^ Nbel ^S. -^7]^ 3^:Q.-s[o^ ^^*>Jl 1087 bp^l DNA ^ 

^^7] pCDT ^Bl^q- hTPO -^£^1 cDNA <a^^l^l7l ^*>o^ 1 : 3 

^ l-wl-irS ^^^VJI. T4 DNA e^-o] 71)0]^^. Af-g-^o^ 16t:<Hl^i 18^1^^^ 

^-§-^* ifl^^ T0P10F'(Invitrogen>^>. Cat. No. C3030-03) ^^<^1 

^^^^^1 l-lr-i- LBtifl^l 50 me^^l^i 37rs. IS^]:?]: ^^^^ ^ "l^^ 
^^UWizard Midiprep) ?l:^(Proraega^]-, Cat. No. A7640)l- C)l^^><^ ^^^^^^ 
cfl^ ^#^1-^1^. ^7lsf o.^ hTPO -^^^^1 -^^:^>^ i^^>^ 

z^z^- p40429, p40430, p40431, p40432, p40433, p40434, 
p40458, p40459, p40460, p40461, p40462, p40463 el- Jl ^ ^ B^j- ^ c^- ( S. 3 . 

DNA^ JL^ Nhel, EccRl, BaoEl , Bsu36 1^S. -n- 

^7^7} Wj-STll -a-^Sl^^^l* ^^*>^-^^, ^7] ^B\^Jf\ ^o]^ DNA ^1 

7]^^^^ ^ <S7l ^A^^ ^"^l^l-^i^f. DNA ^7] 

(Sambrook et al., Molecular cloning - A laboratory manual, 2nd Ed., Cold 
spring harbor laboratory press (1987))<H] A ^^^^1* ^^^*><^ CHO/K-1 

(2-3) hTPO -n-S^l^ CHO >fl5.«i>H^ 
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-^l-^-flSS^ e^i^iE^-^dipofectamin; Gibco-BRL>^>, Cat. 

No. 18324012) ^^^<^] ^^l^rj-^cf. CHO-S-SFMH afl^l (Gibco-BRLA>. Cat. 

No. 12052-098) 600 fd<=]] ^ dNA 12 ug-6r ^7}^ ^ a)5miE|-i?l 36 fd 

7} ^7>^ CHO-S-SFMH tifl^l 600 fdsi]- ^ a^o^ 30^:^ ^^<H1 «J-^]^>5icf. 

24^1^ ^oil 6-€ 2X10^ CHO/K-1 ^^15L(ATCC CCL-61) 

1- CHO-S-SFM n wfl^lS. 151 ^^ ^ 0.8 nvC^ ^^^t!: wfl^l* 7>§>^ti}.. 30^ ^ 
2f ^ 2li^El-^ ^ DNA^2f tifl;^! ^^1-^ 200 6-€ 1" efl '^l ^ 5 

5% CO2, 37 °C S^^^ Bl]«y:5]-^cf. o]:^ 10% FBS7> 5.^^ m\\o^ aflx] 1 

in«* ^7>t]: ^ 5% CO2, 37r<=H]Ai 24^]^ tifl^y^^l-jl 10% FBS(Gibco-BRLA>, Cat. No. 

16000-036)7]- ^7}-^ Ham F-12(Gibco-BRL^K Cat. No. 11059) afl^ls. JE^l^ i:]-^, 
5% CO2. 37t; wfl*y= 72Al:a- tifl<y=*l-<^ ^^1 ^ (transient) ^^^^ 

nslJl 10% FBS7> ^7>^ Ham F-12 «fl^lS IDL^ltb ^ 48^]Zt'=>] 
6-€ # t!- €^ 100 mm ^=14=15. 500 us/ml^ ^lil^Czeocin; 

Gibco-BRL>^>, Cat. No. R2500l)o1 tifl^lsrHl^^-] 7-10*^ ^9} ^'Q'^}'^^. ^ 

^^tH (cloning cylinder; Bellco^K Cat. No. 2090-01010)^ «^l-§-*H ^ -n-£^] 
^ 1271] c,l^>2] l-sqi- ^els-V^c]-. hTPO^ ELISA 7l:E(R(6D>«>>, Cat. No. DTPOO) 
1- ol-g-^l-o^ ti]JII^>cx] 7H> H-^i^^ 2^ -B-S^l^ ^ 
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<^Aloll 3> ^ ^]^^ o}v]}^^c,] ^]^^ hTPO -B-S^l cDNA* ^-^^ i-fi- 

^1- ^S. ^^^^^ ^]Si ^ CHO >Hli<^l>H^ ^« 

hTPO cDNA -R-^^} ifl-^l ■¥-^ o>Dli^A}:^ ^l^&^m hTPO -H-£^ll- 

;^]2:*>7l ^^M. ^^7] ^>^H1 2<^l^i hTPO -^S.^] cDNA» ^-^^ 

^^1^^^ p40435Sl ^-9-, p40429§ >fl^jL^ Miel^ BsjMl^S. 

117 117 

^^*>^ Arg ^ Asn -¥-^7> S.^^ 494 bp5] 2:2]-* 

^^^}^^. =L^Jl. ^^^^Ei P4043H- BsjMm^ Bsu36\^^ ^^f^H 

Gly"' -> Asn"'s] o>d1 i:,A}- ^1 ^ «-^7> 355 bp^l ^^7\ ^^^^ 

^. hTPO cDNA -fr€^>7> ^^^E^ pCDT» ^l^JL^i 

117 117 

Miel^ BsuSGl^S. ^, ^7]^ ^ -R-^^l- '^^^}<=^ Arg ^ Asn ^ 

Gly"^ ^ Asn"'^ ¥ <^1-^1^^* hTPO -^£^1 cDNAl- ^-R-^V^ 

>Hl3L ^^^^Bl P404351- :42i^}3^^. 

117 117 Ifvi 164 

Arg Asn 21- Arg ^ Asn ^ <>>t^l:i^^V ^1«:* 5L^3:>^ p40436^ 
p404295.-^Bi ^e]^ 494 bp^ -n-^^V S^l-^ p404331- ^ItlriLi 
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BsjMm- EccRl^S. ^^^^ Arg Asn -i- S^*>^ 593 bp^ ^^^} 2i 

p40437, p40438, p40439^ ^-t--£ ^^Isf p1-^71-^]S. ^I^^Hl «fl^§>^ 2^5^ 

S ^^^E^ pCDMl l-S^^V^ 3 

p40446, p40447, p40449^ ^-f^ ^^^^^ 3^^ ^^^iB^S^fB-l ^1 

o>n]i^A> y-^l- 5Lf-^>^ -B-^^l- ^el^H ^# ^S. pCDT 

CHO/K-1 >^^15£<H1 ^^^^^It?^ 'U^]^ ^^cf. ZLe^ji ^aIo^] 2<^lAi£4 :^ 

^1-2.^ i^^^^r 7}^]^ 5-^1- ^el^l-^cf. 

<^X\<^ 4> hTPO -H-H^^ '^J^^^ 5g7> : M-07e 

£e)(cell factory; Nunc^K Cat. No. 170009)1- -"-V-g-srH 10 H ^^^'^^^}'^^. 
10% FBS7}- ^7}^ Ham F-12 z]- ^^^^ 5X10^ ^ilJL/iiiCS. ^ ^Se) 

^1 ^lifltl- ^ 72^1^ /g^^ PBSS 151 '^c>:i^Jl afl^KExCell; JRH-^f, Cat. 



69-31 



No. 14311-10L)S il^l^V^rf. 5% CO2. 37r<»ll>«-i 96^]^ -g-o}- «fl<a=t!- ^ wfl*?f ^^-f- 

^-^^ ^H^^(pelicon) -^^7] (Mi 1 1 ipore>^>, Cat. No. 42PEL60)1- Af-g- 
-^^^ ^^*>J1 Diq^(minitan) -^^7] (Mi 1 1 ipore^V, Cat. No. 
80EL004)1- >^l-g-*M 2^1- ^^-^ n^^^}'^^. ^ MS.^ ixTNT 

^^■§-^(10 mM Tris, 0.15 M NaCl . 0.01% Tween20, pH 7.4)AS. 4r<Hl>H 30^]l}: 
-S-^ ^>^l^Jl T^l-^lB^-o.^ ^:^2^-se](Ultrafree; Mi 1 1 ipore>^>. Cat. No. 

UFV2B(X:iO)^ 3^> n^^^l-^cf. "^^^^ ^1^1- ELISA 9]^S. 3s\ ^^%=^l-<^ 

7l^A-i]iA^ Hii^i^ ^^IS.^ (Megakaryocyte leukemia cell line) M-07efe GM- 
CSFdOO u/mH), 10% FBS7> ^7}^ RPMI1640 ufl^y^HH^l (Gibco-BRL^K Cat. No. 
22400-089)5. -H-^l^l-S^. 

#^^^7># 5>7l ^^A-^, 5|7> Hfl^](5% FES, RPMI1640)S i^f^ ^7] 

•=^1^1 wfl*a=^ ^'a^el^M S-^Ji RPMI1640-2.S. 3s\ ^o^ug 3g7}. 

afl^lS. 8x10'' ^flSMol 3^S.^ T-75 l-5l-r^i3<^l ^-H-'^j^lJl 5% CO2 ^"0^ 

7]o\]X] 24^]^ tifl*a=t!- ^, cfAl ^flil- H.o>Al 1X10^ >HlS/ra«ol 

s^H 96-€ #2ll<5l:^<^l 100 /iC^ ^^srV^nf. i^#^(rhTPO, 25 //g)* RPMI1640 
87M -^£(100.0-0.78125 ng/ittC)S. s^'^s^V*^ ^^Is^l-^^. cfl^il-^^ 

CHO M]S. -R-efl :|l<g^ hTPOi ^^V-g-^l-^ Jl, # 11^^ -H-:£^l (40429 i^^l 40439)1- 
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^ 1.5625, 6.25, 25 ng/vd^ ^£5. sl^^H ^ €^ 100 fd 

^^^^M: 200 fdS. ^^Jl 5% CO2 20Al:^-S-«?> Hfloj:^ 

^ofl 1 //Ci(37 kBq) Vnlnjci^ ^7}t}jL, 4^1 5% CO2 wfl •3=7] «H] a-^ «fl'a=^l- 

M]S.7} ^Ei# w>o]^6|] ^A-^cfls ^JL Aj^t 

7ll^7l(Liquid scintilation counter)^ V«J-A>^(Vradioact ivity)* ^^^>^, 

e)o].io>E(Riasmart) a>^^>o^ K^^^, cfl^l-^sf ^j^o^ ^Jl^ 

S.2] f= 71-^1 (Half-maximal) -^Sl- /^I'tt^l-'^^ ^ ^^<=]]M^ ^^^^}3X 

^ ^SoflA-lo] M-07e ^S. «-Aj^ ^S^l^ofl 71^:^-^ oj:^!-^ 

40429 , 40430 , 40432 . 40433 , 40434 , 40437 , 40438 , 40439^ 8^0] ojt^ 
^Sl-^^ hTPO^ ^7l-# lOO^S .axi:^ °fl 117, 135, 120, 

131, 97, 121, 166, 133%2^ ^^^SA^iS. 4 #^). 

<^A]<^1 5> CHO >H13L«^IA1 hTPO -B-S^l^ >«^ltfl 
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^ ^^j^l-^ «ol-'g-2.S. =L ^41- 3E 6, £ 7a ^ :£ 7b 

^T^^SX^. ^1-^ 8^^s] oj.^ Balb/c ^j-^i* 7^^^S. ^<?]^><:^ (Charles 

hTPO -^H^lfe 36 Mg/kg 10 Mg/kg^ 'U^^ ^s] 3q^>:f-ci^ 

^1* EDTA ^sl ^«.<H1 ^^^^^ ;^]- 

1^^1^7l(Cell dyn 3500, «Hl:a.MA»l- a>^§1-c^ ^;^^].^c1.. ^sf^ ^^±S. 

^<?!^ hTPO^ ^41^=^21 ^7>§ ^>^*l-<^ 3<a^>-^H^ ^7>^l-7l Al3]-^>o^ 5 
^^Hl ^cfl ^^^^1- i4El-ifl^o.t^. io<a^Hlfe Sl^slS^cf. ^^e) 

tb S€- ^41^^21 ^7>1- ;^>^sl-S o.c^ , n ^ 40433 , 40434 , 40449, 

40458 -^£^11-^ hTPO'Hl ti]^ ^^ojAj-o] ^a^^ i^Bj-ifl^cf. ^fr] 40433 

-a-S^l^ ^-f, ^J^lifl -^l^d^-^^o] ^c^^ 5^^^1 hTPOJat^ 

711 34% ojAV nelJi 80% ol^S- ^^-1^1 ^^^^ ^^cf. 
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<n]MLc^ 1> hTPO^l >^S^ifl( Jn vivo J 

^#>Hli<Hl>H -B-Bfltb hTPOl- ^^Bltb ^V-f^S.-^B] ^4^30-^^ ^^^> 

S. 50]] M-E^-iflo^r]-. -S-#^ 8^^^ Balb/c 7^^^^ 

(Charles River><>K '^^) %l-^(24± ir ) . %l-^(55%), Si^^]^ 12^1:?>(^ 
^ 7^1-^^ 7-^1)011 i:fl-§-^l^ ^#^<HlAi 1^;^ ^s. ^s^- 

i^<^l 5^>2:|7i- s^:£^ ^1^* ^li^ ^ ^#<^1 

^1 hTPO^ ^^1- 1 /ig/kg, 5 /Jg/kg, 10 

oflBfls i^>^*]-ci] x2}-^^o] ^«.^].tfl^^D:Ho.^a-E^ ^fl#l5->Ji EDTA ^^e1 

•Hl i=f^ ^^^^2] ^1: ^1^7] (Cell dyn 3500, 

* ^>-§-*H ^^±a^-$.^>S. i^El-i^Si^-. ^'S^ hTPO^ * 

^7]-l- ^7}^}7] Aj^j-^Vo^ B'^^V'^l ^cfl 14^:^^ 

<^^]^] 6> hTPO ^^^^ cDNA» ^-^^ 5.-6-^#>Hl5. dhfr f^^^-^^BlS] :^]2i 
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(6-1) hTPO -Fri^^l^ cDNA-1- i^^^ dhfr ^^^^^E^S] :^]3i 

^^]^] 5<^]^^S^ 40433 , 40434 . 40449 , 40458^] 4^2] -^£.^]<^1 

dhfr ^^^^^lE-l* ^ISs^l-^cf. 
^^i. dhfr -H-^:^!"!- i^i-sl-^ pSV2-dhfr (n^^^Jl : ATCC 37146)<H1 

BanEl (linker)^- -a-^^V^cf. Badil 27^1- >H'i 282] 

e11-$LB}-ol:c§ ^^^-^1^^. (anneal ing)s:l-c^ A>-§-^>^cf. ^isfl^c.^ 

T4 ?1M-<5M1 (T4 polynucleotide kinase, NEB^>. Cat. No. 201S)# ^>-g-*><^" 37^ 
3^1 «]:-§- ^1?^ ^ #s]JL^#e11^E]-ol:c^ ^-ar^^m^, A %: 

E]ZL^#5ll^B]-o]=^ ^d\^ 94TC«^1'H 2^^ IJ"^!^ ^ 65t;<^l^i 37r^'>^l 

30^^ 0.21^5^ ^£7f tfl3^7>^E^ ^-S-^l^l^ ^^^1-^^^. n 

A pSV2-dhfr^ ^ItJ-JL^i PvuW^ Sphl^^ ^, ^^l^ Ban^l c^:^ 

^1^4. <^1^7ll ^HlftJldli BaffHl^S. ^^*><^ dhfr -^-^^l-l- ^^^>^ 

1710 bp^l -H-^^> ^S]^>S^-. 

^-a^ hTPO -n-?i^>* 5.^*]-^ ^^^Ei pCDTl- >*llt!:JLdt BglUS. ^^tb 
^. dhfr -B-^l^l-» 3Lf-*>^ 1710 bp^l ^^^^V^^. 

y\] "S^ hTPO -^^^V* i^sl-^ dhfr pIOH]- ^^*>^tq- ( 

£ 8 %2i). 

5^2] ^S^loj] cflt!- dhfr A]3i^\7] ^^ a-]^ 292] #5]ji 

^^efl^Efolcs}- 22] ^E]j7:^^Efl^El-o]:B^ ^1^^]^ ^]-o] z]- -H-^^jo] o. 

^^]-# ^^^I'^l l<^l^i2]- ^^^V^cf. ^1^Jl4i Kpnl 

69-36 



^ EcOLlS-S. ^, ^'^*}- ^mjL^iS. ^^tb dhfr f^^^^^E] pDCT^f ^ 

^^m^. -B-i^fls^ -H-^;^!-^ 5L^*>fe dhfr ^^^^^Ei*^ z^-z^- 

pD40433. pD40434, pD40449, pD40458<5l2^- ^'^^l^cf. 

(6-2) CHO/dhfr(-) ^^^^2] ^^^^4 -B-^;^> 

^ -^£^151 -^^;^)-^ i^^V^ dhfr ^^M^^l-i-^ ^^Hl 2<^l>Hs>1. :y-oi 
e]5L^Bl-^ CHO/dhfr(-)(ATCC CRL-9096)^] ^^^^^1^^-. ^] 

^ ^^^^'^l^ IMDM tifl^l (Gibco-BRLA>, Cat. No. 12200-036)1- A>-g-§>^ji, Bfl 
'y=^Hl^ 10% FBS (Gibco-BRL^K Cat. No. 26300-061)7> 5.^^ IMDM wfl^l 

^^^^^ ^fliL^l- ^'i^l^l ^^^^^ 48^1^0] ;§a2|-t}- cf^ ^-11 

# 96-€ #BllolS<^l 1X10^ 51=7^5. ^, 500fig/mi^ ^]^^^] S.^^ 

tifl^l^Hl^i lO-U'^-^'?]: i^fl°<^^>5acf. ^1-2.^ ^fl^^^ M-^^^ ^eltb ^, 

ELISA ^«fl fe^ ^fli^l- 10-20711 -i^ ^^J*>^^-. 

^ 20nM MTX (Methotrexate. Sigma-^K Cat. No. M8407)7]- 

e^^i^oflA^ /^1^7> 7>^# nfl^7>^l :f , 1/5, 1/10, 1/15S. ^<^7}^ 

7llcfl^><:>i 1/15^1 A-fli^S. Tflcflt!- ^ 3-4^^<^l T-25 ^^±^3.7} ^^S. 

7}^^}7]] ^^■■ir ^S.^-'^T^. ^ -B-S^loll tfl^fl 20nM MTX7> 5L^^ aflojafl^l 
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S. # ELISA ^4 ^^^o] 7>^ ''d 

<^>^H1 7> CHO/dhfr(-) >HlioilAi5l ^'^^ hTPO ^hTPO ^ ^^1 

-T-Jd. hTPO ^hTPO -a-S^l -^IS^ ;^l^s:>7l ^3r>c.^, ^Al<m eo]]^^ ^] 

^9^^ ^ ^ -n-S^l-e] ^^^^1- ^Sel (cell factory; Nunc-^V, Cat. 
No. 170069)# ^l-§-*><^ 4 cfl^tifl'^fs-VScl-. 10% FBS7> ^7>^ IMDM wfl^l^ ^4 

^^^^ ^flil- 5X10"* ^11i/ml S ^ 7fli:flBr>ZL 72^1^ «i PBSS 1 

s] ^<H^J1 DMEM/Ham F-12 ufl^jS. Ja sr> 5| cf . 5% CO2. 37t:«^l>H 96>^l^-S-'ib Hfl*y=t3: 

^ wfloj: ^l-:^ofl^ tq-^ 3l-^^<^l l:<>1^cf. 

CM Affi-Gel 1-^ sfl^ (Bio-Rad'^}-; Cat. No. 153-7304) 50 ml# XK26/20 ^ 
^ (Amersham-pharmacia^'']-; Cat. No. 18- 1000-72 )<H1 ^ A (10 mM 91^ 

M-Sf-. 150 mM "Ssl-M-S^, pH 7.4)S ^V*^^^*?]: ^^^1 ^<^^Si^. ^^]^\ 
^ «fl'y= ^1-^^ 4 e^Bll- 5 ml/min^ ^^-i: ^:4*l-7ll t}<^jL, 280 nm<Hl>««i 

UVS. £MEi^^l-5^cf. Hl]*a= 'S-i-^^ ^ ^f^^ B (10 mM ^-yrM-Sf-. 2M 

pH7.4)S. UV ^^]7} 7]:^^ ^^o] € °fl7>^l ^f^^ C (10 mM 

^M-Mf", 2M IM pH 7.4)^ TPO* ^]^<^] 

^■§-^1-^^. CL4B (Sigma>^>; Cat. No. P7892) 50 ml# XK26/20 
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^^j<Hl ^^"2^ CS. *>5-^^^'y: f^^^l CM Affi-Gel 1:^ ^7^1 

^]^^ -g-#^^^ 3 ml/min ^ ^:£S 2^-g-^>^ji 280 rm^]^^ UVS. £ 

TPO* S^tlr ell^'^l 1"^ ^^-^^l:^ -§-#^m^ °1 
^ 2.o>A^ t]-%- ^71]^ ^l:=^^o]-3il-ElE ^^p>£iiEfls| (hydroxy 1 apatite 

column chromatography)^!! ^^^l^^^. *l-^^^'i>B)-E^ h efl^ (Bio-Rad>^>; Cat. 
No. 130-0420) 10 ml^ XK16/20 (Amersham-pharmacia^>; Cat. No. 18-8773- 

01)0!! D (10 mM ^^^-M, 2M -S-i, pH 6.8) S. ^-^'^^^l 

*1 '^'=^^9X^. ^l^^^fl^q-S^ ^^!<^l^i ^^-i- 5 N HCIS. pH 6.8S. 

^ ^ 1 ml/minfi] 2i-g.§}^t:f. b] nj^jo^jx^^ tPO^ 2!!^<^1 ^^1 

M-^ji 1-^ ^«!^^ e^l^-H! nfl^ofl fii-^6H 

UV n^^]7} ^^o] ^ nfl^;>^l ^o]^ cf^ E (0.5 M <?l^M-:^#, 2M -fi- 

^, pH e.8)s. 211^<H1 1-^ -§-#^1^^. ■&l:E.^^<il-2|-E^:& 

c3-;^]oi]A^ TPO ■^^^1?!7l -^l^l-cj^ Q 9}^^^] (Econo-Pac Q 

cartridge, Bio-Rad^>; Cat. No. 732-0021)* ol-§-^>'^ 10 mis] ^ 

^ ^1 71*1-71 ^^}<^ 10 mM ^^"3^ AS. 24^1 ^^o> 

<^3r>5Jcl-. hTPO -^£^11^ ^ ^^^1^^^ ^1-^ SDS-PAGESil- ^^1 ritflol^AS. ^■ 
91^}'^^ (S. 9 %1-S). 'g'^'^^ ^Hl ^itfl"y #sli 71 E (Bio-RadA>, Cat. No. 
161-0449)1- ^V^srfc^ ^"^'^'^l n^^^}'^^. 

<^1^7!1 s:l-ol <yol^ hTPO^ :^;5!lAl^^ ^aHI 5<^]a^9^ 10;zg/ 
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^c^:^ l<a^-^Ei 10<a4^>^l ^^1^^ ^o^^ hTPO<^l 40433 -R-S 

77%, 40434 -B-i^^l^ 91%, 40449 26%, 40458 79% ^ 

^7}^ ^^^9i^ is. 10 

<^^]^] 8> hTPO -B-S^Sl ^^^^^ : S'a'^^ ^ ^^^J 

hTPO -B-H^1<^1 ^ifl7> £ 5] $J ^^1 si o^:^!- ^^3r>7l ^t}cz\ SDS-PAGE ^ 
$11^^ 1-^ -^^1^>^ hTPO TPO^I nl^c). d ^7]^ 

10-20% ^nfl §e1o1.3^o>t1.o1:b ^ (10-20% gradient tricine 

polyacryl amide gel, Novex-^V; Cat. No. EC66252)oll ^'^'^ TPO ^ hTPO -n* 

£^l-t- S.^^}Jl 10 V/cmS ^7l<^-^A]^i:f. o] qs^^^.^^ ^Bloi] ^ai- 

^l^cf. ^Ell- 1^1^^^ 5% l-^^l^-B-l- if-t!: TBS -8-^ (pH 7.5)*^] 

TPO #H^#S^ ^^1 (R&D system^»l- 1 : 1000^ ^]%S. 5)^*><^ 
18^1^-^<?> ^-§-^1^^. :f 2^1- ^^^^^^91 ^:^^-^:^] - <S^IgG ^ 

^7llc)lM (alkaline phosphatase-conjugated anti-goat IgG. Sigma^»^ 1 : 10000 
21 wl^s. s|^^l-<^ 2A]^-^o}- ^^e)^>j7 ^Ai|7]^oi BCIP/NBT (Sigma) -g-^^ ^7} 

hTPOoll wltl] ^7]-^* ^^^>St^ is. 11 
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hTPO -R-S^ls] oj-^^A^ o^a.^ ^91^7] ^^}c^ ^<^^ hTPO^q- hTPO ■^^^] 
^ 40433 -B-:£^1<H1 ^^el^l-^ n]-e}- ttjs] 3.7)7} ^^^^^ 

^ ^y^^l-* ^^^>5|cf. hTPO ^£^1 (50 /ig/ml)<Hl (5 units/ml; Sigma^»^ 

^^^^ ^ 37t:<HlA-1 0.5, 1. 2. 3, 4, 6A]^^o> tiV-g-A] ^ ^ o^oi] ^o. aj-^jq. ^ 

'U^}7]] SDS-PAGE^ ^1^^ ^^ls^I-c»^ ^^^o] ^3^i47>^ 'y^^-i- 

^>^cf. ^<^^ hTPO^ 30^ <^]^-T-ti ^^1^>;^1 ^^M-7>^ «}-^, 

40433 ^e] 4^1 oI^^-e^ ^3^i47>7l (3^ 12 

^ o]^^ ^'^^^ hTPO<^l tijsfl 40433 ■^S.^l7> r:-]^ ^^s^l-cf^ i^Bj-tflD^ , ZL 

^^flS^l ^^-ir -9r^t}jL ^±.^ JL^ol Dfl-^ hTPO -R-iE^lSA-^ 

^ hTPO -n-£^l ^ 40433, 40434, 40449, 40458 ^"^^^t} 

Jl^o] -B-Sl^o.^ 0)1-^ ^^J-^ ^21-1- tic]^ 5J^^ cf^s). 

^, -g-^^ ^^cvl^i ^-?-<Hl£ ^'S^^ -B-^>^ Jl^^ M.^^^ 

^^a-Aj^lZL $7>5^ ^^11- ^H^A]?^ oj:o^ 
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1] 

^i, N-*?!^^ '^ifl7l- £<ai)^Jl. [Asn°'] hTPO. [Asn"'] hTPO. [Asn'"] hTPO, 
[Asn'""] hTPO, [Asn'""] hTPO. [Asn'""] hTPO, [Asn"', Asn"'] hTPO, [Asn"', Asn"] 

108 147- ^ 108 164, ^ 147 164 117 

hTPO, [Asn , Asn ] hTPO, [Asn , Asn ] hTPO, [Asn , Asn ] hTPO, [Asn , 

147 164, « r 108 147 164, , 108 117 164 

Asn , Asn ] hTPO, [Asn , Asn , Asn ] hTPO, [Asn , Asn , Asn ] hTPO, 
[Asn"', Asn'"] hTPO, [Asn'"', Ser'"] hTPO, [Asn"', Thr'"] hTPO, [Asn'"^. Ser'"", 

164 ^ ^ ^ 153 ^ ISS 164 ^ 159 161 164 159 

Asn ] hTPO, [Asn , Thr , Asn ] hTPO. [Asn . Ser , Asn ] hTPO. [Asn , 

161 164^ _ ^ 166 168, ^ 166 168 164 

Thr . Asn ] hTPO, [Asn , Ser ] hTPO, [Asn , Thr ] hTPO, ^ [Asn , 

168 

Asn ] hTPO S. ZL^^S.^B\ :g.l-^io]oi] E^ -^-£^1 . 



^1 l*oHl [Asn'"] hTPO, [Asn'^^] hTPO, [Asn"^, Asn"', Asn'"] hTPO 



157 164 

SE^ [Asn , Asn ] hTPO 91 M#:a.ioloiiEi -^£^1 . 
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l^^^^ 4] 

^1 5-%Hl Sl'H'^i, p40433, p40434 , p40449 , p40458, pD40433. pD40434, 
pD40449 £^ pD40458 91 ^^^^S ^Vfe ^^^^B.^. 

7] 

^] 6^^ ^^^El p40433 3£-n-^# ^S.^ CHO K-l/p40433 

(KCTC 0495BP). 
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^1 6-^^^ pD40434 ^5. i-H-^l- M]^^ CHO dhfr- 

/pD40434 (KCTC 0630BP). 

[^^%^ 91 

^] PD40449 i-n-^# M]^^ CHO dhfr- 

/pD40449 (KCTC 0631BP) . 

[^^^l- 101 

^1 6%l-^ PD40458 AS. ^^^^^ i-R-^# ^fli^ CHO dhfr- 

/pD40458 (KCTC 0632BP). 

111 

^1 3*J-si ;^fls^ :^^ti5.oioii^ -B-^^>1- i^*>^ i-B-^-i- 

121 
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1] 



hTPO cDNA 




r 



PGR 



hTPO 



1 



hTPO cDNA 
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2] 



Ptn. 




ColElorl 



hTPO^£jNI 



4771 bp ^^^£1 



T4 DNA Bl-0|7iIO| 
£co/; TOPI OFMIi 



1.068 bp 



^£1 



Bglii 




ColEI ori 
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is. 3] 



Aflip' 



Nh9iKpn\ 



Pom 




Eoora 



flori 



SV40or) 



ColEI 



Zeocin 



PPH 



PtTL 



S'LacZ 



pBlue29-34 
pBlue58"63 

<5.848 bp) 



C0IEI ori 



EcoRI 



4958 bp g^gaj 



/V/iel . EcoRI Sth 
1.087 bp ^ai 



T4DNA ^^0|7^iO| 
Eco/;TOPlOPu||i 



NheiBglU 




69-47 



4] 



30000 



25000 
^ 20000 



oil 



15OO0 



— lOOOO 




5OO0 - 



0 



[:£ 5] 



3000 



2500 - 



^ 2000 - 

KtJ 

aj 1500 - 

1000 -1 



500 - 



29 S 5Mg/kg 
30Mg/kg 




-r- 
8 



12 



Mm aifAIZl(^) 
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[£ 6] 




I 1 1 1 1 \ 1 1 1 1 1 1 

0123456789 10 

Aie!(a) 
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7a] 



2000 T 



3, 1500 

KhJ 

1000 ^ 



40430 
40433 
40434 



500 - 




T- 

9 



— I 
10 



T- 

0 



1 



-I 1 1 r- 

3 4 5 6 



7 



8 



AI2}(^) 
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[£ 7b] 



2200 



Kh) 



laoo 

1600 
1400 
1200 
1000 
800 
600 
400 




1 



2 



4 



I I 
5 6 

ol 



T- 

7 



6 



9 



10 



11 
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81 



Pvul SphI 



Amp 




dfhr 



Pvul-SphI 



BamHI 



Amp 




BamHI 



CMV 



Bglll 



Amp 




Zeo' 



Amp 



ColEI 



Bglll^ ^E.^ 
6054bp ^E-l 



dfhr 



Amp 




Pvul SphI 




dfhr 



BamHI 




T4 DNA ato|7ilo|^ 
E. coli TOP' ^SSS!^ 



BamHI 




dfhr 



BomHI 



BamHI 
1710bp 



T4 DNA ^o\7\\o\^ 
E. coli TOP* 



Zeo' 



ColEl 
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111 

M 1 



2 3 4 5 
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12al 



M1 2 34 567 




[S. 12b] 



M1 234567 



* 
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<110> Dae Woong Pharmaceutical Co., Ltd. 

<120> A novel human thrombopoiet in mutein 

<130> 9p-06-37 

<150> KR 98-25935 

<151> 1998-06-30 

<160> 34 

<170> KOPATIN 1.0 

<210> 1 

<211> 23 

<212> DNA 

<2 13> Ar t i f i c i a 1 Sequence 
<220> 

<223> Bgl II -tagged primer corresponding to the N terminal sequence of hTPO protein 

<400> 1 

gaagatctat ggagctgact gaa 23 

<210> 2 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> EcoRI- tagged primer corresponding to the C terminal sequence of hTPO protein 

<400> 2 

atgaattctc acccttcctg agac 24 

<210> 3 

<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic ol igodeoxynucleot ide primer 29-N 

<400> 3 

gctgtggtgt tgccctgtgg 20 

<210> 4 
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<211> 20 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic ol igodeoxynucleot ide primer, 29-C 

<400> 4 

acagggcaac accacagctc 

<210> 5 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic o I igodeoxynucleot ide primer, 30-N 

<400> 5 

gggttccgtt taaactctgc ag 

<210> 6 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Synthetic ol igodeoxynucleot ide primer 30-C 

<400> 6 

ctgcagagtt taaacggaac ccag 

<210> 7 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 31-N 

<400> 7 

agagggtgga attccctaca agca 

<210> 8 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> primer 31-C 
<400> 8 

tgcttgtagg gaattccacc ctct 

<210> 9 
<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 32-N 

<400> 9 
gggcccggtt gacgcaga 

<210> 10 

<211> 18 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer 32-C 

<400> 10 
tctgcgtcaa ccgggccc 

<210> 11 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 33-N 

<400> 11 

ggactagaga cgtgttgctg gggac 

<210> 12 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 33-C 



<400> 



12 



gtccccagca acacgtctct agtcc 



25 



<210> 13 

<211> 25 

<212> DNA 

<2 13> Ar t i f i c i a 1 Sequence 
<220> 

<223> primer 34-N 

<400> 13 

gaagcccaga tccgttagtt ctggc 

<210> 14 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 34-C 

<400> 14 

gccagaacta acggatctgg gcttc 

<210> 15 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 58-N 

<400> 15 

agctgtggtg tttggggccc gc 

<210> 16 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 58-C 

<400> 16 

gcgggcccca aacaccacag ct 

<210> 17 



25 



22 



22 



69-61 



<211> 26 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 59-N 

<400> 17 

ctagagaggt gctgttgaca gctgtg 26 

<210> 18 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 59-C 

<400> 18 

cacagctgtc aacagcagca cctctctag 29 



<210> 19 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 60-N 

<400> 19 

ggtgggtggg gtccggttga cgcagagg 28 



<210> 20 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 60-C 

<400> 20 

cctctgcgtc aaccggaccc cacccacc 28 



<210> 21 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



69-62 



<220> 

<223> primer 61-N 
<400> 21 

tctgctgggg gaagcgttgg tgggtgg 27 



<210> 22 

<211> 27 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 61-C 

<400> 22 

ccacccacca acgcttcccc cagcaga 

<210> 23 

<211> 28 

<212> DNA 

<213> Artificial Sequence 



27 



<220> 

<223> primer 62-N 
<400> 23 

cagtgtgagg gttagattgg ttctgctg 28 

<210> 24 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 62-C 

<400> 24 

cagcagaacc aatctaaccc tcacactg 28 



<210> 25 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 63-N 

<400> 25 



69-63 



cagtgtgagg tttagagagg tt 



22 



<210> 26 

<211> 22 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 63-C 

<400> 26 

aacctctcta aacctcacac tg 

<210> 27 

<211> 14 

<212> DNA 

<2 13> Ar t i f i c i a 1 Sequence 
<220> 

<223> synthetic ol igodeoxynucleot ide 1 

<400> 27 

cgcggatccg catg 

<210> 28 

<211> 10 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> synthetic ol igodeoxynucleot ide 2 

<400> 28 
cggatccgcg 

<210> 29 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Kpn I -tagged primer corresponding 

<400> 29 

ggggtaccgc caccatggag ctgactgaat tg 

<210> 30 



22 

of BamHI linker 

14 

of BamHI 1 inker 

10 

to the N terminal sequence of hTPO protein 

32 



69-64 



<211> 332 
<212> PRT 
<213> Homo sapiens 



<400> 30 

Ser Pro Ala Pro Pro Ala Cys Asp Leu Arg Val Leu Ser Lys Leu Leu 
1 5 10 15 

Arg Asp Ser His Val Leu His Ser Arg Leu Ser Gin Cys Pro Glu Val 

20 25 30 

His Pro Leu Pro Thr Pro Val Leu Leu Pro Ala Val Asp Phe Ser Leu 
35 40 45 

Gly Glu Trp Lys Thr Gin Met Glu Glu Thr Lys Ala Gin Asp He Leu 
50 55 60 

Gly Ala Val Thr Leu Leu Leu Glu Gly Val Met Ala Ala Arg Gly Gin 
65 70 75 80 

Leu Gly Pro Thr Cys Leu Ser Ser Leu Leu Gly Gin Leu Ser Gly Gin 

85 90 95 

Val Arg Leu Leu Leu Gly Ala Leu Gin Ser Leu Leu Gly Thr Gin Leu 

100 105 110 

Pro Pro Gin Gly Arg Thr Thr Ala His Lys Asp Pro Asn Ala He Phe 
115 120 125 

Leu Ser Phe Gin His Leu Leu Arg Gly Lys Val Arg Phe Leu Met Leu 
130 135 140 

Val Gly Gly Ser Thr Leu Cys Val Arg Arg Ala Pro Pro Thr Thr Ala 
145 150 155 160 

Val Pro Ser Arg Thr Ser Leu Val Leu Thr Leu Asn Glu Leu Pro Asn 

165 170 175 

Arg Thr Ser Gly Leu Leu Glu Thr Asn Phe Thr Ala Ser Ala Arg Thr 

180 185 190 

Thr Gly Ser Gly Leu Leu Lys Trp Gin Gin Gly Phe Arg Ala Lys He 
195 200 205 

Pro Gly Leu Leu Asn Gin Thr Ser Arg Ser Leu Asp Gin He Pro Gly 
210 215 220 

Tyr Leu Asn Arg He His Glu Leu Leu Asn Gly Thr Arg Gly Leu Phe 
225 230 235 240 

Pro Gly Pro Ser Arg Arg Thr Leu Gly Ala Pro Asp He Ser Ser Gly 

245 250 255 



69-65 



Thr Ser 



Asp Thr Gly Ser Leu Pro Pro Asn Leu Gin Pro Gly Tyr Ser 
260 265 270 



Pro Ser 



Pro Thr His Pro Pro Thr Gly Gin Tyr Thr Leu Phe Pro Leu 
275 280 285 



Pro Pro 
290 



Thr Leu Pro Leu Pro Val Val Gin Leu His Pro Leu Leu Pro 

295 300 



Asp Pro 
305 



Ser Ala Pro Thr Pro Thr Pro Thr Ser Pro Leu Leu Asn Thr 

310 315 320 



Ser Tyr 



Thr His Ser Gin Asn Leu Ser Gin Glu Gly 
325 330 



<210> 31 
<211> 996 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cDNA sequence encoding hTPO mutein 40433 
<400> 31 

agcccggctc ctcctgcttg tgacctccga gtcctcagta aactgcttcg tgactcccat 60 
gtccttcaca gcagactgag ccagtgccca gaggttcacc ctttgcctac acctgtcctg 120 
ctgcctgctg tggactttag cttgggagaa tggaaaaccc agatggagga gaccaaggca 180 
caggacattc tgggagcagt gacccttctg ctggagggag tgatggcagc acggggacaa 240 
ctgggaccca cttgcctctc atccctcctg gggcagcttt ctggacaggt ccgtctcctc 300 
cttggggccc tgcagagcct ccttggaacc cagcttcctc cacagggcag gaccacagct 360 
cacaaggatc ccaatgccat cttcctgagc ttccaacacc tgctccgagg aaaggtgcgt 420 
ttcctgatgc ttgtaggagg gtccaccctc tgcgtcaggc gggccccacc caccacagct 480 
gtccccagca acacgtctct agtcctcaca ctgaacgagc tcccaaacag gacttctgga 540 
ttgttggaga caaacttcac tgcctcagcc agaactactg gctctgggct tctgaagtgg 600 
cagcagggat tcagagccaa gattcctggt ctgctgaacc aaacctccag gtccctggac 660 
caaatccccg gatacctgaa caggatacac gaactcttga atggaactcg tggactcttt 720 
cctggaccct cacgcaggac cctaggagcc ccggacattt cctcaggaac atcagacaca 780 



69-66 



1 



ggctccctgc cacccaacct ccagcctgga tattctcctt ccccaaccca tcctcctact 840 

ggacagtata cgctcttccc tcttccaccc accttgccca cccctgtggt ccagctccac 900 

cccctgcttc ctgacccttc tgctccaacg cccaccccta ccagccctct tctaaacaca 960 

tcctacaccc actcccagaa tctgtctcag gaaggg 996 



<210> 32 

<2n> 996 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cDNA sequence encoding hTPO mutein 40434 

<400> 32 



agcccggctc ctcctgcttg tgacctccga gtcctcagta aactgcttcg tgactcccat 60 

gtccttcaca gcagactgag ccagtgccca gaggttcacc ctttgcctac acctgtcctg 120 

ctgcctgctg tggactttag cttgggagaa tggaaaaccc agatggagga gaccaaggca 180 

caggacattc tgggagcagt gacccttctg ctggagggag tgatggcagc acggggacaa 240 

ctgggaccca cttgcctctc atccctcctg gggcagcttt ctggacaggt ccgtctcctc 300 

cttggggccc tgcagagcct ccttggaacc cagcttcctc cacagggcag gaccacagct 360 

cacaaggatc ccaatgccat cttcctgagc ttccaacacc tgctccgagg aaaggtgcgt 420 

ttcctgatgc ttgtaggagg gtccaccctc tgcgtcaggc gggccccacc caccacagct 480 

gtccccagca gaacctctct agtcctcaca ctgaacgagc tcccaaacag gacttctgga 540 

ttgttggaga caaacttcac tgcctcagcc agaactaacg gatctgggct tctgaagtgg 600 

cagcagggat tcagagccaa gattcctggt ctgctgaacc aaacctccag gtccctggac 660 

caaatccccg gatacctgaa caggatacac gaactcttga atggaactcg tggactcttt 720 

cctggaccct cacgcaggac cctaggagcc ccggacattt cctcaggaac atcagacaca 780 

ggctccctgc cacccaacct ccagcctgga tattctcctt ccccaaccca tcctcctact 840 

ggacagtata cgctcttccc tcttccaccc accttgccca cccctgtggt ccagctccac 900 

cccctgcttc ctgacccttc tgctccaacg cccaccccta ccagccctct tctaaacaca 960 

tcctacaccc actcccagaa tctgtctcag gaaggg 996 
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<210> 33 

<211> 996 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cDNA sequence encoding hTPO mutein 40449 

<400> 33 



agcccggctc ctcctgcttg tgacctccga gtcctcagta aactgcttcg tgactcccat 60 

gtccttcaca gcagactgag ccagtgccca gaggttcacc ctttgcctac acctgtcctg 120 

ctgcctgctg tggactttag cttgggagaa tggaaaaccc agatggagga gaccaaggca 180 

caggacattc tgggagcagt gacccttctg ctggagggag tgatggcagc acggggacaa 240 

ctgggaccca cttgcctctc atccctcctg gggcagcttt ctggacaggt ccgtctcctc 300 

cttggggccc tgcagagttt aaacggaacc cagcttcctc cacagggcaa caccacagct 360 

cacaaggatc ccaatgccat cttcctgagc ttccaacacc tgctccgagg aaaggtgcgt 420 

ttcctgatgc ttgtaggagg gtccaccctc tgcgtcaggc gggccccacc caccacagct 480 

gtccccagca acacgtctct agtcctcaca ctgaacgagc tcccaaacag gacttctgga 540 

ttgttggaga caaacttcac tgcctcagcc agaactactg gctctgggct tctgaagtgg 600 

cagcagggat tcagagccaa gattcctggt ctgctgaacc aaacctccag gtccctggac 660 

caaatccccg gatacctgaa caggatacac gaactcttga atggaactcg tggactcttt 720 

cctggaccct cacgcaggac cctaggagcc ccggacattt cctcaggaac atcagacaca 780 

ggctccctgc cacccaacct ccagcctgga tattctcctt ccccaaccca tcctcctact 840 

ggacagtata cgctcttccc tcttccaccc accttgccca cccctgtggt ccagctccac 900 

cccctgcttc ctgacccttc tgctccaacg cccaccccta ccagccctct tctaaacaca 960 

tcctacaccc actcccagaa tctgtctcag gaaggg 996 



<210> 34 

<211> 996 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> cDNA sequence encoding hTPO mutein 40458 

69-68 



<400> 34 

agcccggctc ctcctgcttg tgacctccga gtcctcagta aactgcttcg tgactcccat 60 

gtccttcaca gcagactgag ccagtgccca gaggttcacc ctttgcctac acctgtcctg 120 

ctgcctgctg tggactttag cttgggagaa tggaaaaccc agatggagga gaccaaggca 180 

caggacattc tgggagcagt gacccttctg ctggagggag tgatggcagc acggggacaa 240 

ctgggaccca cttgcctctc atccctcctg gggcagcttt ctggacaggt ccgtctcctc 300 

cttggggccc tgcagagcct ccttggaacc cagcttcctc cacagggcag gaccacagct 360 

cacaaggatc ccaatgccat cttcctgagc ttccaacacc tgctccgagg aaaggtgcgt 420 

ttcctgatgc ttgtaggagg gtccaccctc tgcgtcaggc gggccccaaa caccacagct 480 

gtccccagca acacgtctct agtcctcaca ctgaacgagc tcccaaacag gacttctgga 540 

ttgttggaga caaacttcac tgcctcagcc agaactactg gctctgggct tctgaagtgg 600 

cagcagggat tcagagccaa gattcctggt ctgctgaacc aaacctccag gtccctggac 660 

caaatccccg gatacctgaa caggatacac gaactcttga atggaactcg tggactcttt 720 

cctggaccct cacgcaggac cctaggagcc ccggacattt cctcaggaac atcagacaca 780 

ggctccctgc cacccaacct ccagcctgga tattctcctt ccccaaccca tcctcctact 840 

ggacagtata cgctcttccc tcttccaccc accttgccca cccctgtggt ccagctccac 900 

cccctgcttc ctgacccttc tgctccaacg cccaccccta ccagccctct tctaaacaca 960 

tcctacaccc actcccagaa tctgtctcag gaaggg 996 



69-69 



